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Document Processing Center (TS-790)
Attn: Section 8(e) Coordinator (CAP Agreement)
Office of Toxic Substances

Environmental Protection. Agency
401 M Street, S.W.
Washington, D.C. 20460

RE: Report Submitted Pursuant to the TSCA Section 8(e) Compliance
Audit Program

CAP ID NO.: S8ECAP - 0004
RP CAP REPORT NO.: RPS - 0180

Dear Sir/Madam:

On behalf of Rhéne-Poulenc Inc. (RPI, CN5266, Princeton, NJ 08543-5266) and
its subsidiaries, the attached report is being submitted to the Environmental
Protection Agency (EPA) pursuant to the Toxic Substances Control Act (TSCA)
Section 8(e) Compliance Audit Program (CAP Agreement) executed by RPI and
EPA (8ECAP - 0004).

The enclosed report provides information on the follo&iﬁg chemical substance:
Chemical Identity: Trimethylolpropane trimethacrylate (TMPTMA)
CAS Registry No: 3290-92-4

CAS Registry Name:  2-Propenoic acid, 2-methyl-, 2-ethyl-2-[[(2-
methyl-1-oxo0-2-propenyl)oxy]methyl]-1,3-
propanediyl ester
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The title of the enclosed report is:

Mutagenicity Evaluation of Trimethylolpropane Trimethacrylate in the
Mouse Lymphoma Forward Mutation Assay

The following is a summary of the adverse effects observed in this report.

This study is being submitted under Section 8(e) CAP because the mouse
lymphoma assay produces positive results with most acrylates. The test
material induced an increase in mutations at the TK Locus in L5178Y
mouse lymphoma cells at doses of 100 to 200 nl/ml with microsomal
activation. This dose range was moderately to highly cytotoxic.

RPI does not claim any portion of the information in this submission to be
TSCA confidential business information (TSCA CBI).

RPI has not previously submitted any TSCA Section 8(e) notices or
premanufacture notification on the subject chemical substance.

RPI has submitted an acute intraperitoneal toxicity study on this material
under the CAP Agreement; see RP CAP Report No._RPS-0183.

On August 15, 1985, Celanese submitted to EPA all available toxicity data on
the multifunctional acrylates. However, RPI does not have a detailed list in

our records of the reports that were submitted. Therefore, RPI is submitting
three copies of the enclosed report and this cover letter: an original and two
copies.

Further questions regarding this submission may be directed to Dr. Glenn S.
Simon, Director of Toxicology at (919)549-2222 (Rhéne-Poulenc, P.O. Box
12014, 2 T.W. Alexander Drive, Research Triangle Park, NC 27709).

Sincerely,

Clete € Pty )

Charles E. Moyer, Jr., Ph.D.
Director, Product Safety
(609)860-3589

CEMjr/mm
Enclosures
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Litton

PREFACE

This report contains a summary of the data compiled during
the evaluation of the test compound. The report is organ-
ized to present the results in a concise and easily inter-
pretable manner. The first part contains items I-VIII.

Ttems I-IV provide sponsor and compound identification
information, type of assay, and the protocol reference
number. All protocol references indicate a standard pro-
cedure described in the Litton Bionetics, Inc. "Screening
Program for the Identification of Potential Mutagens and
Carcinogens." Item V provides the initiation and compie-
tion dates for the study, and item VI identifies the tables
and/or figures containing the data used by the study director
in interpreting the test results. The interpretation itsalf
is in item VII. Item VIII provides the conclusion and evalua-
tion. : '

The second part of the report, entitled PROTOCOL, describes,
in detail, the materials and procedures employed in conduct-
ing the assay. This part of the report also contains evalua-
tion criteria used by the study director, and any appendices.
The evaluation criteria are included to acquaint the sponsor
with the methods used to develop and analyze the test results.

A1l test and control resuits presented in this report are
supported by fully documented raw data which are permanently
maintained in the files of the Department of Genetics and
Cell Biology or in the archives of Litton Bionetics, Inc.,
5516 Nicholson Lane, Kensington, Maryland 20795.

Copies of raw data will be supplied to the sponsor upon
request.

BIONETICS
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II.

[II.
Iv.

vI.

VII.

SPONSOR: CELANESE CORPORATION
MATERIAL (TEST COMPOUND): LBI ASSAY NO. 3330
A. Identification: Trimethylolpropane Trimethacrylate

8. Date Received: July 6, 1978

C. Physical Description: (lear colorless liquid
TYPE OF ASSAY: Mouse Lymphoma Forward Mutation Assay
PROTOCOL NUMBER: 431 (DMT-106)

STUDY DATES:

A. Initiation: August 13, 1978

B. Completion: December 27, 1978
RESULTS:

The data are presented in Tables 1 and 2. (pages 4 and 5).

The data show the concentrations of the test compound employed,
surviving populations during the expression period, number of
mutant clones obtained, and calculated mutation frequencies. All
calculations are performed by computer program.

INTERPRETATION OF RESULTS:

The test compound, Trimethylolpropane Trimethacrylate, was
insoluble in water, but dissolved in DMSO at a concentration
of 500 ul/ml. This stock solution was diluted in growth medium,
and the compound remained soluble at concentrations up to
0.156 yl/mi, whereas 0.313 ul/ml and higher doses produced a
white precipitate. A preliminary cytotoxicity test indicated
that doses higher than 20 n1/ml (0.020 ui/ml) without activa-
tion were highly toxic to mouse lymphoma cells. Therefore,
the first mutation assay was initiated with an applied dose
range of 80 n1/ml to 0.156 n1/ml. Less toxicity than expected
was observed in the mutation assay; the five highest applied
doses with and without activation survived and were chosen for
completion of the assay. Lower doses were eliminated from
further testing on the basis of insufficient cytotoxicity.

For the nonactivation assay, the doses chosen (see Table 1)},
were within the range of cytotoxicities where any mutagenic
activity normally becomes observable. After the cells were
cloned for mutant selection, the percent relative growth in
the treated cultures was found to range from 56.5% to 26.4%.

BIONETICS
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VII.

INTERPRETATION OF RESULTS: (Continued)

With activation, however, a sufficiently toxic treatment was
not obtained for an adequate test for the presence of mutagenic
activity. The highest tested dose of 80 nl/ml resulted in a
percent relative growth of only 58.6%.

In order to extend the activation assay results to a wider tox-
jcity range, this portion of the mutation assay was repeated,
using an applied dose range of 400 nl/ml to 10 nl/ml. The test
compound was excessively toxic at 400 nl/ml and 320 nl/ml, and
five dose levels from 200 nl1/ml to lower values were chosen

for completion of the assay. As shown in Table 2, the percent
relative growth in this trial ranged from 63.7% to 5.3%. Thus,
highly toxic treatments were tested for mutagenic activity.

The results of the mutation assays are presented in Tables 1
and 2.

Without activation (Table 1), the mutant frequencies in the
treated cultures were all comparable to the average of the
solvent and untreated negative controls (background frequency).
Even at the relatively toxic doses of 40 and 80 nl/ml (26.4%
and 29.6% relative growth, respectively), no significant
increase in mutant frequency was observed. A minimum increase
of 2.5-fold over the background freguency is considered
necessary to demonstrate mutagenesis at any given dose level.

With activation (Table 1), no increase in mutant frequency over
background in the treated cultures was observed. However, the
highest tested dose of 80 nl/ml resulted in only moderate
toxicity (58.6% relative growth). In the repeat assay, a

wider toxicity range was achieved and increases in mutant fre-
quency were observed at the more toxic doses.

.No increase occurred at 10 or 40 nl/ml, but at 100 nl/ml

(27.3% relative growth) the mutant frequency was approximately
3.8 times the background. At 160 nl1/mi the frequency increased
to about 5.4 times background, and at 200 nl/ml (5.3% relative
growth) it reached more than 10 times the background frequency.
This dose-related increase in mutant frequency clearly demon-
strates mutagenic activity for treatments with test compound
that result in moderate-to-high toxicity.

The validity of the mutagenesis assay can be assessed by the
results obtained for the positive and negative controls.

The cloning efficiencies for the solvent and untreated negative
controls varied from 101% without activation to 77% with
activation, (Table 1) and 62% with activation (Table 2) which
demonstrates good culturing conditions for the assay. The

BIONETICS
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VII. INTERPRETATION OF RESULTS (continued):
negative (solvent and untreated) control mutant frequencies
are all within the normal range for nonactivation and
activation tests, and the positive control compounds yielded
frequencies in the normal range that are greatly in excess
of the negative control values (background).
Other trials of the assay were performed which did not meet
our criteria for an acceptablie assay.
VIII. CONCLUSIONS:
The test compound, Trimethyloipropane Trimethacrylate, induced
an increase in mutations at the TK locus in L5178Y mouse
lymphoma cells at doses of 100 to 200 nl/ml with microsomal
activation. This dose range was moderately-to-highly toxic to
the cells. Microsomal activation was required to observe muta-
genic activity.
Therefore, the test compound is considered to be active in the
Mouse Lymphoma Forward Mutation Assay.
Submitted by:
Study Director
B W o 1-2474
Brian Myhr, PH.D. Date
Section Chief -
Mammalian Genetics
Department of Genetics
and Cell Biology
Reviewed by:
Q e / Q‘f/ A9
avid J. sick, Ph.D. Date
Director
Department of Genetics
and Cell Biology
BIONETICS
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Litton

PROTOCOL NO. 431

OBJECTIVE

The aobjective of this study is to evaluate the test material for its
ability to induce forward mutation in the L5178Y TK+/- mouse 1ymphoma
cell line, as assessed by colony growth in the presence of 5-bromo-2'-
deoxyuridine (BrdU).

RATIONALE

Thymidine kinase (TK) is a cellular enzyme that allows cells to salvage
thymidine from the surrounding medium for use in ONA synthesis. If a
thymidine analog such as BrdU is included in the growth medium, the
analog will be phosphorylated via the TK pathway and be incorporated

into DNA, eventually resulting in cellular death. Cells which are hetero-
zygous at the TK locus (TK+/-) may undergo a single step forward mutation
to the TK -/- genotype in which little or no TK activity remains. Such
mutants are as viable as the heterozygotes in normal medium because DNA
synthesis proceeds by de novo synthetic pathways that do not involve
thymidine as an intermediate. The basis for selection of the TX-/-
mutants is the lack of any ability to utilize toxic analogs of thymidine,
which enables aonly the TK-/- mutants to grow in the presence of B8rdU.
Cells which grow to form colonies in the presence of BrdU are therefore
assumed to have mutated, either spontaneocusly or by the action of a test
substance, to the TK-/- genotype.

MATERIALS

A. Indicator Cells

The mouse lymphoma cell 1ine, L5178Y TK+/-, used in this assay is
derived from the Fischer L5178Y line of Dr. Donald Clive. Stocks

are maintained in liquid nitrogen and laboratory cultures are period-
ically checked for the absence of mycoplasma contamination by
culturing methods. To reduce the negative control frequency (spon-
taneous frequency) of TK-/- mutants to as low level as possible, cell
cultures are exposed to conditions which select against the TK-/-
phenotype (exposure to methotrexate) and are then returned to normal
growth medium for three or more days before use.

B. Media

The cells are maintained in Fischer’'s mouse leukemia medium supple-
mented with L-glutamine, sodium pyruvate, and horse serum (10% by
volume). Cloning medium consists of the preceding growth medium

with the addition of agar to a final concentration of 0.35% to achieve
a semisolid state. Selection medium is cloning medium containing

50 or 100 pg/ml of Brdl.

BIONETICS




3.

MATERIALS (continued)

c.

D.

Control Compounds

1. Negative Controls

A negative control consisting of assay procedures performed

on untreated cells is performed in all cases. I[f the test
compound is not soluble in growth medium, an organic solvent
(normally DMSQ) is used; the final concentration of solvent

in the growth medium will be 1% or less. Cells exposed to
solvent in the medium are also assayed as the solvent negative
control to determine any effects on survival or mutation caused
by the solvent alone. For test substances assayed with activa-
tion, the untreated and solvent negative controls will include
the activation mixture.

2. Positive Controls

Ethylmethane sulfonate (EMS) is highly mutagenic via alkylation
of cellular DNA and will be used at 0.5 pl/ml as a positive
control for nonactivation studies.

Dimethylnitrosamine (DMN) requires metabolic activation by
microsomal enzymes to become mutagenic and will be used at

0.3 ul/ml as a positive control for assays performed with acti-
vation.

Sample Forms

Solid materials are dissolved in growth medium, if possible, or in
OMSQ, unless another solvent is requested. Liquids are tested by
direct addition to the test system at predetermined concentrations or
following dilution in a suitable solvent.

4. EXPERIMENTAL DESIGN

A.

Dosage Selection (Cytotoxicity testing)

The solubility of the test chemical in growth medium and/or DMSQ is
first determined. Then a wide range of chemical concentrations is
tested for cytotoxicity, starting with a maximum applied dose of 10
mg/m} for test chemicals saluble in media or 1 mg/ml for solutions in
organic solvents. After an exposure time of four hours, the cells are
washed and a viable cell count is obtained the next day. Relative
cytotoxicities expressed as the reduction in growth compared to the
growth of untreated cells are used to select seven to ten doses that
cover the range from O to 50-90% reduction in 24-hour growth. These
selected doses are subsequently applied to cell cultures prepared

for mutagenicity testing, but only four or five of the doses will be
carried through the mutant selection process. This procedure compen-
sates for daily variations in cellular cytotoxicity and ensures the

choice of four or five doses spaced from 0 to 50-90% reduction in
cell growth.

BIONETICS
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8.

Mutagenicity Testing

1.

Monactivation Assay

The procedure used is based on that reported by Clive and
Spector (1975) and is summarized as follows. Cultures ex-
posed to the test chemical for four hours at the preselected
doses are washed and placed in growth medium for two or three
days to allow recovery, growth and expression of the induced
TK-/- phenotype. Cell counts are determined daily and appro-
priate dilutions are made to allow optimal growth rates.

At the end of the expression period, 3 X 108 cells for each
selected dose are seeded in soft agar plates with selection
medium and resistant (mutant) colonies are counted after 10 days
incubation. To determine the actual number of cells capable of
forming colonies, a portion of the cell suspension is also
cloned in normal medium (nonselective). The ratic of resistant
colonies to total viable cell number is the mutant frequency.

A detailed flow diagram for the mutation assay is provided in
Figure 1.

Activation Assay

The activation assay can be run concurrently with the nonactiva-
tion assay. The only difference is the addition of the S9
fraction of rat liver homogenate and necessary cofactors (CORE)
during the four-hour treatment period. CORE consists of NADP
(sodium salt) and isocitric acid. The final concentrations of
the activation system components in the cell suspension are:

2.4 mg NADP/ml; 4.5 mg isocitric acid/ml; and 50 ul S9/mi.

Preparation of 9,000 x g Supernatant (S9)

Fischer 344 male rats are normally used as the source of hepatic
microsomes. Induction with Aroclor 1254 or other agents is performed
by injections five days prior to sacrifice. After decapitation and
bleeding, the liver is immediately dissected from the animal using
aseptic technique and placed in ice cold 0.25M sucrose buffered with
Tris at pH 7.4. When an adequate number of livers is obtained, the
collection is washed twice with fresh buffered sucrose and completely
homogenized. The homogenate is centrifuged for 10 minutes at 9,000

x g in a refrigerated centrifuge and the supernatant (S9) from this
centrifuged sample is retained and frozen at -800C until used in

the activation system. The S9 fraction may be obtained from induced
or noninduced rats or other species, as requested.

BIONETICS
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EVALUATION CRITERIA

A compound is considered mutagenic in this assay if:

A dosa-response relationship is observed over 3 of the 5
dose levels emplayed.

The minimum increase at the lcw level of the dose-response
curve is at least 2.5 times greater than the solvent and/or
negative control values.

The solvent and negative control data are within the normal
range of the spantaneous background for the TX locus.

A1l evaluations of mutagenic activity are basad on consideration of the
concurrent solvent and negative control values run with the experiment
in question. Positive control vailues are not used as reference points,
but are included to ensure that the current cell population responds to
direct and promutagens under the appropriate treatment conditions.

Occasionally, a single point within a concentration range will show an
increase 2.5 times greater than the spontaneous background. If the
increase is at the high dose, is reproducible, and if an additional
higher dose level is not feasible because of toxicity, the chemical can
be considered mutagenic. If the increase is internal within the dose
range and is not reproducible, the increase will normally be considered
aberrant. [f the internal increase is reproducible, several dosas
clustered around the positive concentration will be examined to either
confirm or reject the reliability of the effect.

As tha data base on the assay increases, the evaluation criteria can be
expected to become more firmly established.

BIONETICS




5. REPORT

The screened doses, cell counts, and mutant and viable colony counts
will be entered into a computer program. The results are analyzed and
printed.

6. REFERENCE
Clive, D. and Spector, J.F.S.: Laboratory procedure for assessing

specific locus mutations at the TK Tocus in cultured L5178Y mouse lym-
phoma cells. Mutation Res., 31:17-29, 1975.

BIONETICS
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@2 5 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
E WASHINGTON, D.C. 20460 |

Charles E. Moyer, Jr., Ph.D.

Director, Product Safety : | OFFICE OF
. Rhéne-Poulenc Inc. : PREVENTION, PESTICIDES AND
CN 7500 . ‘ ~ TOXIC SUBSTANCES

Cranberry, New Jersey 08512-7500 o
| APR 0 6 1995

EPA acknowledges the receipt of information submitted by
your organization under Section 8(e) of the Toxic Substances
Control Act (TSCA). For your reference, copies of the first
page(s) of your submission(s) are enclosed and display the TSCA
§8(e) Document Control Number (e.g., S8EHQ-00-0000) assigned by
EPA to your submission(s). Please cite the assigned 8(e) number
when submitting follow-up or supplemental information and refer
to the reverse side of this page for “EPA Information Reguests" .

' All TSCA 8(e) submissions are placed in the public files
unless confidentiality is claimed according to the procedures
outlined in Part X of EPA's TSCA §8(e) policy statement (43 FR
11110, March 16, 1978).. confidential submissions received
pursuant to the TSCA §8(e) Compliance Audit Program (CAP) should
already contain information supporting confidentiality claims.
This information is required and should be submitted: if not done
so previously. To substantiate claims, submit responses to the
questions in the enclosure "Support Information for Confiden-
tiality Claims". This same enclosure is used to support
confidentiality claims for non-CAP submissions.

. Please address any further correspondence with the Agency
related to this TSCA 8(e) submission to: L o

Document Processing Center (7407) .
Attn: TSCA Section 8(e) Coordinator . o
Office of Pollution Prevention and Toxics * a
U.S. Environmental Protection Aggggy N
Washington, D.C. 20460-0001 LTy
. ] : L
EPA looks forward to continued cooperation with your
organization in its ongoing efforts to evaluate and manage
potential risks posed by chemicals to health and the environment.

4

| Sincerely,
| | '//.%;Z A éjﬁi
5 ‘ : Ter¥y R. O'Bryén
Enclosure \ZL<>C12Lfl ' v " Risk Analysis Branch

() RecycledRecyclable
% 8 Primted with Soy/Canaia ink on paper that

contains at least 50% recycied fider




Triage of 8(e) Submissions

' N B ‘) / - : . . .
. / z,,/ /7S | o
Date sent to triage: —— NON-CAP :
Submission number: \f;\m & A ' TSCA Inventory: @ N D

N

Study type (circle appropriate):
Gféup 1 - Dick Clerhents (1 cdpy total)
ECO AQUATO
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CECATS DATA:
Submission # 8EH
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SUBMITTER NAME: EJO\%.

—Poolene Inc .
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" CHEMICAL NAME:

INFORMATION REQUESTED:
0501 NO INFO REQUESTED
0502 INFO REQUESTED (TECH)

Omﬁ>1_,9.=n_>0m TRACKING DBASE ENTRY FORM

0503 INFO REQUESTED (VOL ACTIONS)
0504 INFO REQUESTED (REPORTING RATIONALF)

DISPOSITION:
0639 REFER TO CHEMICAL SCR

EENING

INFORMATION TYPE:

N e

0201  ONCO (HUMAN)

0202 = ONCO (ANIMAL) 3

V. CELL TRANS (IN VITRO)

& MUTA (IN VITRO)
9305 = MUTA(INVIVO) °
0206  REPRO/TERATO (HUMAN)
0207  REPRO/TERATO (ANIMAL)
0208  NEURO (HUMAN)
0209  NEURO (ANIMAL)
0210 ACUTE TOX. (HUMAN)
0211  CHR.TOX. (HUMAN)
0212.  ACUTE TOX. (ANIMAL)
0213 SUB ACUTE TOX (ANIMAL)
0214  SUB CHRONIC TOX (ANIMAL)
0215  CHRONIC TOX (ANIMAL)

; NON-CBI INVENTORY

‘NO

1t TERMING

REFER

PEC INFORMATION TYPE:

PEC
01 02 04 o216  EPUCLIN 010204
oloz04 0217  HUMAN EXPOS (PROD CONTAM) 010204
01 02 04 0218 HUMAN EXPOS (ACCIDENTAL) 01 0204
o024 0219  HUMAN EXPOS (MONITORING) 01 0204
016704 0220  ECO/AQUATOX , 010204
010204 0221  ENV.OCCCRELFATE 010204
010204 o222  EMER INCIOF ENVCONTAM 010204
01 0204 0223  RESPONSE REQEST DELAY 01 0204
01 02 04 024  PROD/COMP/CHEM ID 01204
010204 025  REPORTING RATIONALE 010204
010204 0226  CONFIDENTIAL 01 0204
01 02 04 0227  ALLERG (HUMAN). 010204
010204 0228  ALLERG (ANIMAL) 010204
010204 0239  METABPHARMACO (ANIMAL) 01 0204
010204 0240  METABPHARMACO (HUMAN) 010204 -
ONGOINGREVIEW ~ SPECIES ~  TOXICOLOGICAL CONCERN:
YES (DROP/REFER) W Vire  LOW ; :
NO (CONTINUE)

NO ACTION RI PORTID

0402 STUDIES PLANNEDAINDI RW AY

04 NOTIFICATION Ot WORKI ROTHERY
0404 LARFLMSDS CHANGES

0408 PROCESSHANDLING CHANGES,
0406 APPJUSE DISCONTINUED

0407 PRODUCTION DISCONTINUED

0408 CONFIDENTIAL

(o) E: ‘ PFC

- IMMUNO (ANIMAL) 01 0204
IMMURNG (HUMAN) 01 02 04
CHEM/PHYS PROP. 01 02 04
CLASTO (IN VITRO) 010204

" CLASTO (ANIMAL) 01 02 04
CLASTO (HUMAN) . 010204
DNA DAMREPAIR 01 0204

. PROD/USE/PROC - 010204
MSDS " 010204
OTHER 01 02 04
USE:

PRODUCTION: -




22) 8EHQ-92-12092: Rank - medium.

Chemical: trimethylolpropane trimethacrylate {2-methyl-2-ethyl-2-
[[(2—methyl—l—oXofz-propenyl)oxy]methyl]—l,3-propanediy1 ester of
2-propenoic acid; TMPTA: CAS# 3290-92-4}.

Mutagenicity evaluation of trimethylolpropane trimethacrylate
in the mouse lymphoma forward mutation assay, Litton
Bionetics, Inc., Kensington MD, dated January, 1979: Positive
for gene mutations in L5178Y TK' mouse lymphoma gene mutation
assay in vitro with but not without metabolic activation.




